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CROSS REFERENCE TO RELATED APPLICATIONS 

5 This application is a continuation-in-part (CIP) of co-pending application designated serial 

number 09/241,490, filed February 2, 1999 and entitled "Tube Rack". This application is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

10 The present invention relates to test tube racks, and in particular to a tube rack having a 

q multi-positional cover, wherein the rack is capable of receiving a variety of different tube styles 
J= and sizes. 

N Conventional covered test tube racks suffer from various disadvantages that limit their 

^ usage under varying laboratory and shipping conditions. For example, some racks lack a 
|5 mechanism for securing the covers in their closed positions, thus presenting a danger that the 
Q cover may be inadvertently opened during shipment. Other covers are permanently hinged to the 
u3 rack bases, which precludes or at least significantly limits their usage with robotic test equipment. 

The present invention either obviates or at least significantly minimizes the above described 

problems by providing a test tube rack with a cover that may be locked in its closed position for 
2 0 shipment from one location to another, while it may be vertically removed from the rack base by 

robotic test equipment, and while it may be manually opened and closed while remaining pivotally 

connected to and supported by the rack base. 
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Other features of the invention include its capability of being used with a variety of 
different test tube types and sizes. 

SUMMARY OF THE INVENTION 

5 Briefly, according to the present invention, a tube rack comprises a base with an array of 

vertical openings configured and dimensioned to receive a plurality of tubes, with the upper ends 
of the tubes being accessible at the top surface. The base includes base sidewalls that each include 
a co-axial trunnion extending from the associated sidewall. The tube rack also includes a rotatable 
and removable cover having a front wall, a back wall and first and second sidewalls, wherein the 
TjGj first and second sidewalls each include an associated notch open on a bottom surface thereof to 
y=j allow the cover to be lowered onto the base, such that each of the notches rests on its associated 
Sj trunnion and may be (i) vertically raised from its closed position on the trunnions and (ii) rotated 
y - about the trunnions from its closed position to allow access to the array of openings. Each of the 
l! notches includes a trunnion travel surface and a ledge surface and the ledge surface engages its 
IS associated trunnion to limit rotation of the cover beyond its full cover position, 
yi Each of the openings comprises a plurality of support pads positioned within the opening 

to vertically support the tube within its associated opening. Each of the pads preferably includes 
a chamfered concave surface that supportably engages the tube, while providing flow paths 
through which air may pass through the openings adjacent to the tube. 
20 The tube rack also comprises first and second slide latches each having a lengthwise 

tongue. The base includes first and second base sidewalls that each include a slide surface 
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comprising a lengthwise groove that slidably mates with one of the lengthwise tongues of an 
associated one of the slide latches, such that each of said slide latches moves lengthwise over its 
associated slide surface between latched and unlatched positions. 

Advantageously, the rack of the present invention provides a convenient tube holder with 
a cover than can be easily manipulated by automated handling equipment. 

These and other objects, features and advantages of the present invention will become more 
apparent in light of the following detailed description of preferred embodiments thereof, as 
illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a tube rack having a cover in a partial open position above 

a base; 

FIG. 2 is a perspective view of the tube rack with the cover in a closed position over the 

base; 

FIG. 3 is a perspective view of the tube rack with the cover removed from the base; 
FIG. 4 is a top view of the base; 
FIG. 5 is a side view of the cover; 

FIG. 6 is a perspective view illustrating the cover in the full open position over the base; 
FIG. 7 is a top view of a portion of the base unit illustrating several of the plurality of 
openings; 

FIG. 8 is a top view of a single opening populated with a tube; 



FIG. 9 is a sectional view taken along line A- A in FIG. 7 to illustrate the depth of pads 
within the opening; 

FIG. 10 is a sectional view of the base taken along line B-B shown in FIG. 6; 
FIGs. 11A and 11B are perspective views of a sliding latch; and 
5 FIG. 12 is a perspective view of the underside of the cover. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a perspective view of a tube rack 20 according to the present invention. The tube 
10 rack comprises a base 22 having an array of vertical openings 26-30. The rack 20 also includes 
™ a rotatable and removable cover 31 that cooperates with the base 22. As shown, the cover 31 is 

in a partial open position above the base 22. 
%j FIG. 2 is a perspective view of the tube rack 20 with the cover 31 in a closed position over 

01 the base 22. 

t% FIG. 3 is a perspective view of the tube rack with the cover removed from the base. 

^ Referring again to FIG. 1, the openings 26-30 are configured and dimensioned to receive 

a plurality of tubes (not shown), with upper ends of the tubes being accessible at the top surface 
24. The base 22 also includes sidewalls 32, 34. Each of the sidewalls 32, 34 includes an 
associated co-axial trunnion 36, 38, respectively, extending from its associated sidewall. Trunnion 

20 38 is not visible in the FIG. 3. 

FIG. 4 is a top view of the base 22 illustrating the co-axial relationship of the trunnions 36, 

38. 
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Referring to FIGs. 1-3, the rotatable and removable cover 31 includes a front wall 42, a 
back wall 44, first and second side walls 46, 48 respectively, and a top surface 50. The first and 
second side walls 46, 48 each include an associated notch 52, 54 having an open bottom surface 
to allow the cover to be lowered onto the base. Ea ch of the notches is wj dejnoughjojllow the 
5 notch to rest on its associated trunnion. Each of the notches rests on its associated trunnion and 
from this position the cover may be (i) vertically raised from its closed position or (ii) rotated 
about the trunnions between its closed position and a full open position to allow access to the array 
of openings. 

FIG. 5 is a side view of the cover illustrating the first sidewall 46. The notch 52 includes 
f| a trunnion travel surface 56 and a ledge surface 58. The notch 54 (not shown) located in the 
Lf| second sidewall 48 (not shown) includes a similar trunnion travel surface and ledge surface as 
~i shown in FIGs. 2 and 5. The details of the trunnion travel surface and the ledge surface shall now 
- s be discussed. 

Pi I Referring to FIGs. 1, 2 and 5, to move the cover 31 between the open and closed 

if positions, the cover 31 is rotated relative to the base 22 such that the trunnion travel surface 56 
y3 slides over the top surface of its associated trunnion. As the cover 31 is rotated to the open 
position, the ledge surface 58 engages/abuts against its associated trunnion to prevent rotation of 
the cover 31 beyond the full open position. FIG. 6 is a perspective view illustrating the cover in 
the full open position over the base. Notably, the engagement/abutment of the ledge surface 58 
20 and the trunnion 36 prevents rotation of the cover 31 beyond the full open position. In addition, 
in the full open position the cover 31 can not be removed from the base 22. Specifically, the cover 
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also includes a first tab 60 that extends from the comer formed by the backwall 44 and the first 
sidewall 46 of the cover, and a second tab (not shown) that extends from the corner formed by the 
intersection of the back wall and the second sidewall 48. When the cover has been rotated into 
the full open position, the tabs extend horizontally below their associated trunnion. In this position 
5 the tabs and the ledge surface act to lock the cover to the base. That is, the tabs (e.g., tab 60) 
prevents the cover from being vertically removed, while the ledge surface (e.g., ledge surface 58) 
prevents the cover from being horizontally removed from the base when it is in the full open 
position. 

FIG. 7 is a top view of a portion of the base unit illustrating several of the plurality of 
if openings. Each of the openings includes a plurality of rigid support pads 80-83 to vertically 
in support a tube placed therein. Each of the pads 80-83 comprises preferably a chamfered concave 
N surface 86-89 respectively, that supportably engages the tube within the opening. Significantly, 
* 3 each of the pads 80-83 are sized to provide sufficient support to the tube and withstand downward 
f y forces on the pads when a cover (not shown) is placed over the tubes in the rack. An example of 
$5 a cover is disclosed in co-pending application designated serial number 09/195,326 entitled 
y3 "Closure Device for Laboratory Receptacles", assigned to the assignee of the present invention. 
This application is hereby incorporated by reference. The pads engage a portion of the tube 
exterior, thus leaving air flow paths open between the bottom and top of the base. Arranging the 
pads in this manner allows air to be passed along exterior surfaces of the tubes to thaw, cool or 
2 0 heat the contents of the tubes while still in the tube rack 20. In an alternative embodiment, rather 
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than a chamfered concave surface, the pad surface may be non-chamfered (e.g., vertical) and/or 
non-concave (e.g., straight). 

FIG. 8 is a top view of a single opening populated with a tube 92. Notably, there are air 
flow paths 94-97 in corners of the tube opening that pass from the top of the base to the bottom 
5 of the base. 

FIGA 9 is a sectional view taken along line A-A in FIG. 8 to illustrate the depth of pads 
£qX \ within the opening. In an alternative embodiment, it is contemplated that the pads may be located 
in the corners, so the air flow paths are located along the side walls rather than in the corners. 
FIG. 10 is a sectional view of the base 22 taken along line B-B shown in FIG. 6. Notably, 
jd an opening within the base is populated with the tube 92. The tube includes an enclosed sidewall 
\n that includes a plurality of segments having different cross sections. The segments include a first 

St cylindrical sidewall segment 101 integral with tube bottom surface 102 and a second cylindrical 

.=. 

E n sidewall segment 103. The segments also include a truncated conical segment 104 located between 

p the first and second cylindrical sidewall segments 101, 103, and having an increasing diameter 

[ y 

I| closer to the open top 105 of the tube. The tube is lowered into the opening until the truncated 
tij conical segment 104 of the tube rest against the chamfered concave surfaces of the support pads 

such that the tube is supportably engaged within the opening. 

Referring again to FIG. 1, the tube rack 20 also includes slide latches 110, 112 that are 

used to lock the cover 31 to the base 22 in the closed position. As shown in FIG. 1, the slide 
20 latches are in an outward position, which allows the cover to be rotated from the closed position 

towards the full open position or lifted off vertically. FIG. 2 illustrates the rack with the latches 
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1 10, 1 12 slid into an inward position to lock the cover to the base. The latch 1 12 can not be seen 
in this view since it has been slid inward. Each of the latches includes a finger 114, 116 
respectively that prevents the cover 31 from being raised when the associated latch is in the inward 
position. Finger 1 16 can not seen in this view. 
5 FIG. 11A is a perspective view of the latch 110. The latch includes a top surface 118 

having a projection 120 that provides a detent so the latch is not withdrawn from the base, unless 
a force in excess of a predetermined amount is used. Not only does this projection 120 make it 
difficult for a user to withdraw the latch 110 too far, it also ensures that automated handling 
equipment can not withdraw the latch too far (assuming of course that the automated handling 

~~ 

l]| equipment does not use more than the predetermined amount of force). The latch 110 also 
in includes sidewall projections 122, 124 that assist in maintaining the latch in its open or closed 

position. That is, when the latch 1 10 is in the open position sidewall projection 122 ensures that 
y 1 the latch does not slide inward in the absence of sufficient force by a user or automated handling 
py equipment. When the latch is in the closed position to secure the cover to the base, sidewall 
|S projection 124 prevents the latch from sliding outward (i.e., open) in the slide in the absence of 
*0 the requisite amount of withdrawal force by a user or automated handling equipment. The latches 

also each include a stop 121 that makes face-to-face contact with a base wall surface 123 (FIG. 1). 
FIG. 1 IB is a perspective view of the opposite side of the latch 110 illustrated in FIG. 

11 A. 

20 Referring again to FIG. 7, it should be noted that the latch 110 is not shown in this view. 

However, this view does illustrate that the base 22 includes a slide surface 122 comprising a 
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groove 124 that receives a matching tongue 126 (FIGs. 11A and 11B) located on the latch 110 
(FIGs. 11A and 11B). The latch 110 slides over the surface 122. 

FIG. 12 is a perspective view of the underside of the cover 31 . The cover includes first 
and second bosses 128, 130 located along sidewalls 46, 48 respectively. Each boss includes an 
associated boss support surface 132, 134 that rest on base support surface 136, 138 (see FIG. 4) 
respectively. Each boss also includes a finger passage (e.g., 140) through which its associated 
latch finger (e.g., 1 14 - FIGs. 2, 11A and 1 IB) passes to lock the cover in the closed position (see 
FIG. 2). Along with providing a mechanism for locking the cover to the boss, the bosses also 
provide support for the sidewalls 46, 48. 

An additional feature of the tube rack of the present invention is that the shape of the cover 
and base units allows the racks to be stacked atop one another. 

Although the present invention has been shown and described with respect to several 
preferred embodiments thereof, various changes, omissions and additions to the form and detail 
thereof, may be made therein, without departing from the spirit and scope of the invention. 

What is claimed is: 
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